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GUINT IUEIN 11,

Progress{ﬁggw/b

P

Contract Ne. RRAZ Trmary 25, 1957 5x1
Task 1

oy s oAATION
1. Phase 1 con AR M?, it
2, Phases 2 and 3 cancelled. UL SSE:&’ '
Task 2
1. AC Power Supply RP=1ll for radio stations RS-11 series.

The power trahsformers described in the previous Progress
Report were submitted to 15 companies, two of whom expressed

a desire to construct this item, One sample was receiveéd
from each of these companies; neither met the requirements
specified 0nd therefore are unus able. On the basié of this,
a re-evaluation of the Power Supply reduirements has been
made and a new design of this unit has been ccmpleted, A
proposed schematic is shown as the attached drawing 2SK-558,
The major effect of thls re-design was to change the
rectifier circuilt from bridge to full wave and tc eliminate

some cf the filter circults in favor of dropplng resistors,

The design of the Power Transfcrmer is based on a duty: cycle
of 15 minutes transmissicn and 20 mimtes reception. 7-Input
taps ranging from 70 to 270 volts, 50 to 400 cycles, will be
provided. These will bc brought rut to separate pin plugs,
so that the line cord may be inserted into the proper taps

as indicated by a neon bulb in the secondary circuit. The
components of the AC Power Supply will fit into the carrying
case in the space provided for the spare battery. Connectors
for the receiver and transmitter will be provided on the side

of the case as described in the equipment proposal,

CONFIDENTIAL
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The hous..g for this unit has been-completed and all other
- parts are con order,.
"2,  Hand Crank Generator Power Supply for Radio Station Rs-ll Series.
No further work on this portion of the task has been
accomplished since the previous Progress Report, pénding
a reply to our request for authority to sub-contract

development of the generator unit.

Zaglk 3

A‘prototype RS-11-C tramsmitter/receiver station has been
milt and the design is 95% finalized. All purchase parts
to complete Task 3 are on order and 85% has been receivwed.
Parts to be falricated in the plant agre 55% completed. Both
the transmitter and the receiver prototypes are now under-
going specification tests. These are expected to be completed
within four weeks for submission tc the contracting agency.
A new type of ink especlally adapted to Polyester materials
has been received and is being evaluated on the Mylar Dial
Tape in the RR-11-C Receiver. Further investigation on

the subject of sultable marking inks is heing pursued.
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AC Power Supply ff;m/l«‘l/ Dt \“\?\%\gad&%’\)

The components for the filter
section of the A.C. povier supply have been designed
and recelved from vendors. Calculations showing

. in&ucﬁaﬁag and'qapaeiuaﬁéé valdéﬁjand physical

size folioﬁ on succeeding pages of this report.

| The power transformer has also e
been designed and requests sent out to vendors,
e are ex?ecting one trlé‘nslform@r from one vendor
‘fori$¢st qupbées in:abdut:a week. 'A breadbogrd
éetgup naé'ﬁeen,madékéo correlate caleulated A.C,

voltag@g to get fequired D.C. voltages oub,.

'Wefhavevalab received the silicon

rectifiers that win be required for the p:«:«ojaot.'

Drafting layouta for the power supply

case wlll atart upon reoeipt of pouer transformr.,

Tha follcwing mges include the
. '&esign @aleulduions and sobematio @iagrams of the
A.C. povep supply.
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AC POWER SUPPLY FPILTER SECTIONS

Input; 70, 95, 120, 150, 190, 230, 270V
- AOO cps.

Qutput of power sSupplys

225v @ 100 ma .
125v @ 15 ma

2,5¢ @ l amp.

/956
¥ /147"”’-' Date

1.25 @ LOO ma Ll
) | | l 02257 @ 100 ua
2 -G 2% ripple
' B 1257 O 15ma
eso P @1% ripple
790 <)
““::' -0 Ground
/S0 q) ) .
—_—)
7202 La
~ o0 1 0 1-2,533" @ 1Anp,
70 | Cz 3% ripnio
:{ —©  Ground

for single phase full'wave; ripples ,02
»8@ (%%)2= 02 1.2 LC= 60 '

6= 60 - 22Uf Let; Leb hy then, Ce 15UF
2.7 , ,
1‘2 = ,0L LC= 120
83 60)%s 01 . 6= 120 - 1204
B 5

Bliminate
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t

%ﬁéﬁg'%%%§75 by

1.2 ,03 L= 40
Lo
C = 40 % 10,700 Ufd.
«00375
Inorease L to approximately ,02 hy;
Cs L0 « 2000 ULd.
&g -

nine G0 7 5o

%_.% = 02 Lo= 60

6= 60 = 16,000 Ufa.
<0037
Inerease L %o .03 hy

g= 60 = 2000 Ufd.
03

CHOKE DESICHS

+ 225vVSeotion
%4 hy min, 10VAC, 125qa, 100V ripple.

Coro BI-21, Audio A, 29 Ga.,, 5/8" stuock
B .5 % J625 & 6,45 = 2,02 om®
ife = 8,26 cm
Try 33507 of #348.F,.
E@ﬁbin = 25/32 W,L.=2 23/32 T/L= 134 .'ﬁ‘. 23/32 =96

%53513

aw 1.03 [35 (,007) +.025)% 4278 8.F.= 90%
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)

Brax = 0é 0 « 370 Gauss

Wb T A A R
gl 2 1,256 x 3350 x .1 420

Ea 20 51 Bo = 6 Uac = 350

o had

laip - L2O0 = u03 cm. ® gOllg in,

7,600

va@ & l - 900286
- 350

Va = ,00286 5g§ = ,0065 Ua = O% : = 154

12 1,256 3 2.02 3,0 3 23502 x 155 x 10 “8. 1.7 ny
L2000 B0R K 2R,

ILT = 2(1/2 x 5/8) 6.28 (.02 ,139) = 1,25 1 - .188
12

L 3 ,188 x 3350 = 6277

R 627 x .261 = 164 175
Choke drop 175 x .1 =2 17.5 V,
\_/
\/ T
r's Approximate
! 76 Size
L

128 Sookion Dolete
10 by ming, 5 Vao, 100 cps, 15 madc

Coro- EB %»22
As 4,06 em
e 54;08 SEl

Bobbin = 15/32 WeL.® 13/32

Try 7250T of Ll S.F,

. T/L = 286 x 13/32 = 116 - -~ ziego -631L
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a = 1003 63 (40031)“’“0025 3 .22? SoFi - 91%

Ba 108 = L25 Gauss
Lobl x 100 X %250 X 00 X .9

mmf o _1,256 x 7250 x .015 = 136

H s 136 = 27 Ho = 3.8 Uae = 540
540

lajr » 136 = ,0097L cm. = 00384 in,
15%30 .

Vao = _1_ = ,00185 !
5L0

.00185 + .00 = ,0038
2.0

Ua%'%_%ws o 263‘

S L e 1.256 % .L06 x .9 x 7250° x 263 x 10 =8 == 12.5 hy
5,08

MLP = 2(3+ 3)+ 6.28 (.02 + .113) = H§235 = W153

{4

Va

L & ,153 x 7250 8 1110° R = 1110 x 1.325 1463 L)
~ 1610
Choke drop = 2LV
\_/
\/ 'T”
3
% Approximate
_L Size
= L
— — - 2
2,57 @ 1 _amn,

.02 hy min, 1 amp de, 100 cps, .1 Vac
Wire # 24 S.F. = 320 turns
Corej BI = 375, Audlo "A", 29 Ga., 7/16 ® Stack
Bobbin lemgth 23/32, W.L. = 21/32
T/L & 42 zc. 21/32 = 27 20 = 12L
a = 1.03 [12'(.0213) + .025]= - 4288 SJF.  92%
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AZ 375 & 437 X 6,45 2 1,06 on?

1£¢ 7.3 om o s \\8 | e 7, Causs
%%Ezgﬁﬁ%éo X 320 % L.06 % .9

onf S le256 x 320 2 1 = ‘14-00
A 3 1,00 = 55 Ho « 6 TUae = 300 Vao = 1 =~ ,00333
%T? - 300

lair = 400 = .02886 3 ,0113 in,
000 .

Va = ,00331 4 .0286 = ,00725
T7e3

Ua = .% 5‘3 138

LS 1.2 06 x 202 x 138 x 1078 = ,023 hy

L

MLT & 2(3/8 + 7/16) 6428 (.,02+.144) = g,ézﬁf‘;,og-a 022

L2 ,22 320 2 70,5°¢
Rw 70,5 Z 40256 wes 1,81 02
Choke drop % 1.81 V

\ _/
/T
)£ Approximate
8 . Size
.l_ L2
le—— g; — /4 >
25 @ i)

«03 hy min, 400 madc, 100 eps; O3VAC
Wire size #27SF 3107
Core ER 24-25, Audio "A", 29 Ga, 3" Stack.
Bobbin - 15/32 W, L. = 13/32
T/L = 60.x 13/32 = 24 _%% « 13L

Sanitized Copy Approved for Release 2011/09/20 : CIA-RDP78-03424A002400050011-0



Sanitized Copy Approved for Release 2011/09/20 : CIA-RDP78-03424A002400050011-0

e 1,03 [13 (.0152) + 025 ] = .23 8.7, = 923
Aw .25 x .5 x 6.45 = .805 om?
1fe= 5,08 om

ma 108 I aOB - 30
Lotk x 100 x 310 X 805 x ,9

mfe 1,256 x 310 x .4 = 156

H= 156 = 30,6 Ho = 4 Uae = 350 Vac = 3%3,% .00286

laip = l%é @ ,011 em = ,00438 in,
0

VA = ,00286+,0111 = ,.00504 Ua = __ 1) = 199
5,08 .0050%

L= 1,256 x .805 x .9 x 3102 x 199 x 108 = 1,0343 hy
- 5T%§

MLE = 2(%+ 3)+ 6.28 (.02 + ,115) = o5+ 8l = ,195
1 _

L@ .195 x 310 = 60.6"
R ® 60,6 x .05, = 3,12 (2

Choke drop = 1.25V

I%
l Approximate
Size

— / *’{ t—— ) — Lx
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TRANSFORMER CALCULATIONS

Input; 70*95«120~150m190-230-270

50-400 cps.

Output; +225VDC € 100 ma Assums; 3V, drop in
125VDC @ 15 ma " rootiriers.
2,5VDC @ 1 amp, 17,5V drop

1.25VDC @ LOO ma in choke.

Assumes 3V drop in

roeotifiers.
288V rms 1,81V drop
in choke.
145 ma
8V rms
1'6 amp
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PROJBCES 68 and 101
AC power supply schematic dilagram

44y 175 2 MAX.

. AT 225V D C
'y @ 100ma
9 2% ripple
¢ Suf’ 125V D ©
@ 15ma
. 1% ripple
/0 Ground
.azx”y /.86 S2 MjX. /
O 2.,5VDC @ lAmp, 3% ripple
/ ¢z ¢ _T_zao(w/ i
. 3V o0 Ground
72 |L ;
/3 == C3 == 2000uf
|
h {3z T.?Y
H o 1.25VDC @ L,00ma 2% ripple

~00%
03 Ry 3./ 2 MAX.

% gilicon Rechifises, Transitron Type Tr~6l o@ o8.
*% 8ilicon Rectifiers, Transiiron Typs -1 oF e8.
Botes: a. The 1.25 V seetion may require eapacisvor input for voltage step-up. -

b. Provision should be made for regulation &f the 1.25 ¥ receiver filament voltage.
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SPACE AVAILABLE POR AG SUPPLY

NN

~
H‘u'
N o

$o inelude;

1, Power Transformer

20 3° GhOK@S ngrdgpLB

3. 3-Capacitors Gy, Gy, 03

L, L-Silioon rectifiers Transitron Type TL-61.
5, AL-Silicon rectifiers Transitron ?ypa Thlw]

6, l-Subminiature regulator tube for 125V &?ggiz?a

7. Tap-seleoting switoh,
8, Neon indicating lamp,
9, l-Power resistor « 5K 5V,
10, 1l-Power resistor « &K 1W,

AlY of the above eomponents will £it in%o the space shoim.
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Progress port = Coatinued
RD85 - Task 2
Hand Crank Generator

Similar calculations as were per-
formed on the A.C, powepr supply filter section
were also done on the hend crank generator filter
gection. The resultant values are 2ﬁ222$on
schematie 2-SK-515, These f£1l%or eapaoitors ond

tantalytic capacitors have bveen received from

vendors.

A prepared layout of the alternator
appears on drawing 2-SK«518. It appears from
inquines that have been sent out that the 1,265
inoh length of the alternator (necessary for the
alternator to £fit into the carrying case that heas
been designed for the receivers and transmitters)
is quite difficult to meet. A question will be
raised at this point. Is it absolutely necessary
that the hand orank generator f£fit into the carrying
case? The vendors have also been informed that the
overall diamecter of the alternator could go largew
but ¢that still doesn'’t appear to help the length
sitvation. Bastern Air Devices in Dover, Wew Hampshire
has prepared an alternator with a diameter of 3-5/16
inohes by 3 inches in length. Induetion otors Company
has also prepared approximately the same dimensions,
Your eomments on this matter would be greatly

apprecliated,
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1100 CABA 0 (00 LFCERARD O TASRCGTEIY GEXGRATETS
25X1
)
!
4
po of Unit: 0 Opon ) Enclosod [J Non-cooled O Salf-coolod
[} D.C. Tech Gon. [1 AC. Tarh Gon. CF Singlo Phesa Al [ 2 Phaso Al.
D 3 Phdsc Ait, (] Mut?tpm Hoqu@ncy (mdxcow Ccmbmuhor\
Nominal Ouvpu? Voltn/ RPM & Allowcble Tolorance » Output Lmocrlfy
Spood Rango:  Max. M. . Vanahor_\_nrj_Volts_Outf ) _ Cw. C.CW.
Spood(s) __ 4@@@ REM ~pMormunAack . . .

Froquoneye)  SXDO CYCAES/SEC, e
Voltagot) 225 YOC & 100 MA - (25 VDE & /@/m 2.5 VYDE & JArap - A5 VDCE £00MA
Aosoragol)) | (u_a ? SEMEMATIC SAETTER)
Wuattaga(s)

Phase Date e

Power Factor of Load(s) SEE SCHEMARTIC = é:’ £5VLL WwAVE RECTIFIER SYSTEMS

% Max. Harmonic Distortion Permmcd e

- > .
Tomp. Ambiont (C)  20°C e lw=d0%C + 40 ¢ High
i3 DUTY CYCAlS

Juty Cycle: @/Intermi?mm Time On_PER _$£O<.. ] Continvous - - (How Long?)
. fimeOR . .

Special Nomo _Rfa__cigknromeqfi_ S o o L o

~otation: [B/iigv_e_){&nble _ {J Clockwise _D C umarclockwnse (Vlewad from Ioc:d and)

Max. 9‘,"191‘_“,!"_'3‘3L‘i"FEP',_?"_"_f?Z'.__P_i"- 3’z§’. . temgth L2685 yNCAVBDING [PINION

“onnoctions:  [] Terminals Type M@cds No 22AW5 Longth éﬂ " Type B

Sh~& Dato: WOno End Dia. e Ext. ____(indicato flat, slot, otc., if applicable)

S soenad Bped Vie. .~ o 1533 R " " " vou "

o] Sphned Vate: [T} Threaded Daia: -

Learings: 0O Sloove %all Class ABEC & Type O PTION Al _

«vorication: [] Standard & Special o (Spocity Typa)
e Expoctancy:  JOOT RS OFPERATING AEE = INBEFINITE SNELE AlFE

seunting: [ Flange [ Synchro Ring %?Nmﬁ [ Other (Spocify Type)
sight: (Lbs. & Oz.)  _2UARS MAX e _

. Raegulation: Spoed % at  load Voltage 2 % at F¥LL  load. g@@@‘@ RPM
:plication:  [J Commorcial mllnury {7 Applicabla Spocs.

“waturo of Application: HAND CRAMK OCENERRTOR~ SUB MINMIATVRE

Jthor Roquiromonts:

“u. of Profotypos Roquirod OIS Do?o Roquirod A6, £RIL RATE o0F £ O.
“roduction Quantity Roquirod TEA Dot Roquirod: 7 A6 FROM DRATE O PO
Approx. Prico Rangos:  Prototypas ;3 Q28600 Production Quantitios ;g 7S 00

ise revorso sido for color codo, diagrams, and othor commonts.

- UTE TO SALES: Indicato (on revorse cido if nocossary) noarast oxisting type fo customor's roquiromonts, with desirod differ:
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EQUIPMENT PROPOSAL

Auxiliary Power Supply Units For
RS-11A and RS-11B Equipment

To provide maximum utility for the RS-11A and RS-11B, it is
desirable to have power supply units available to permit
operation from other sources than the self-contained battery
pack, Three power supply units are considered and described
in this proposal. These are 1) an AC Power'Supply, 2) a

hand-cranked generator and 3) a gasoline engine generator.

In each case, equipment weight is to be kept at an absolute
minimum to insure good portability. At the same time, the
design must take into account the great importance of relia-
bility and in no case has any sacrifice been made in this

direction.

The Power requirements of the RS-11A/B equipment have been
determined to be 0.96 watts during receiving and 20.7 watts
during transmitting. We have planned these auxiliary power
supply units so that they will provide excellent operation
of the RS-11A/B equipment., The three tubes used in the
transmitter are of the filamentary type; no standby power
need be expended in the transmitter during periods of

reception.

A,C. Power Supply

The RP-11 power supply has been planned to fit easily within
the carrying case designed to hold the RS-11A/B equipment.
An outline drawing is shown in Fig. 1. The proposed dimen-
sions are 3-13/32 x 1-19/32 x 7". This power supply can be

carried in the regular equipment carrying case, CC-1l1l, in place
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Equipment Proposal -2~
Auxiliary Power Supply Units
for RS-11A/B Equipment

of a spare battery as shown in Fig. 2.

We have planned to eliminate all interconnecting cables in
the RS-1l system. This feature will be applied to the AC
power supply also. As shown in Fig. 1, the transmitter and
receiver will plug directly onto the power supply unit.

The receiver normally requires a filament supply of 1.25
volts at 140 milliamperes and a plate supply of 135 volts at
6 milliamperes. When loaded to its normal power output, the
transmitter requires a filament'supply of 2.5 volts at 1.06
amperes and a plate supply of 225 volts at 80 milliamperes.
The RP-11 will supply proper voltages for both of these
operating conditions., The recelver plate voltage will be
regulated by a gas-discharge regulator tube. This will in-
sure optimum performance through wide variations in supply

line voltage.

The input to the AC power supply will have a tap switch to
permit operation from 70 to 270 volt AC mains. Components
will be designed for operation on any AC mains frequeney from
50 to 400 cycles per second. Filtering will be included to
remove all objéctionable ripple from both the filament and
plate supply voltages.
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Equipment Proposal -3-

Auxiliary Power Supply Units

for RS-11A/B Equipment

We propbse to use Hypersil cores in the power transformer and
filter choke in order to achieve minimum weight for the power
level required. We also propose to investigate the use of
germanium rectifiers and tantalytic filter capacitors. We
feel that the.weight of the completfed unit, including filter,
will not exceed 5% 1lbs.

Hand-Cranked Generator

In the design of a hand-cranked generator for operating the
RS-11A/B equipment, it is important that we make most efficient
use of the energy that 1s being éxpended. Since there is such
a large difference between the power required during receiving
and during transmitting, both the circuit configuration and
mechanical arrangement must allow this to be reflected back to
the prime mover. Thus, it should require a very small amount
of effort on the part of the operator or his assistant to run

the unit during receiving periods.

It is important, too, that this unit he constructed so thdat it
can be dis-assembled merely by folding a few extended parts
toward the main body of the unit and slipped into a very compact

carrying case,

With presently proposed designs, we feel that in the folded
condition, this equipment may not require much more volume than

the RS-11A/B equipment and be packed in a similar case.

o«

e ——
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Equipment Proposal -l

Auxiliary Power Supply Units

"for RS-11A/B Equipment

The hand-cranked generator unit will contain some form of
regulatiod to insure constaht output with varying speeds as
long as the speed exceeds some minimum level. This will
probaﬁly take the form of a centrifugal switch mounted on
the generator shaft which reduces the field current of the

generator wvhen the minimum speed has been reached.

The unit will contain built-in filter equipment to remove

commutating hash from the filament and plate eirecuits. It
is also important that this filter be mounted directly on

the generator'unit'in order that it should be effective in
reducing radiated electrical hash from the leads and

equipment.

The hand-cranked generator unit will provide the operating
voltages listed previously to provide proper operation during
both transmitting and receiving periods. The plate supply
voltage for the receiver will be regulated by a gas-discharge
regulator tube to insure optimum performance under all

operating conditions.

During this development program, work will be conducted to
study the relative merits of foot-crank versus hand-crank
operation. It is obvious that the biglmuscles of the legs
are more capable of providing work output for sustained
periods than the arms. It remains to find an acceptable
design of the generator unit which can make good use of this

leg power. It is possible that such a unit would be smaller
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Equipment Proposal -5-

Auxiliary Power Supply Units

for RS-11A/B Equipment

in size than a hand-cranked unit due to the lack of need for

the supporting structure.

Gasoline-Engine Generator

Through a cooperative arrangement with the Special Purpose

Engine Co., of New York, we have designed a gasoline-engine
generator using their émallest, high reliability engine.

This engine has been designed around some earlier British
Equipment and for the output we require, weighs less than 10
1bs. It has been tested, during the past three years, by the
Alr Corps and been found to be easy starting and highly
dependable.

We plan to use with this engine the same generator unit des-
cribed above for the hand-cranked equipment. The generator
will includeé voltage regulation facility which will insure
constant output voltage under any speed variation that may be

encountered,

The engine unit is fitted with a muffler-silencer which makes
its operation extremely quiet. It will be fitted with a
shielded ignition system to eliminate any radiated electrical
noise. The generator, too, will be fitted with an appropriate

filter to remove all traces.of commutator hash from the leads.
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Equipment Proposal ~6-

Auxiliary Power Supply Units

for RS5-11A/B Equipment

We propose to package this entire gasoline-engine generator
in a case no larger than 6" x 10" x 12" and its outer surface
can be made to look much like a suitcase. It is estimated
that, the weight of the complete equipment will be less than

?
fifteen pounds.

It is our feeling that this engine-driven power supply will
be the most convenient means of operating the RS-11A/B

equipment.
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